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ÖZ 

GİRİŞ ve AMAÇ: Perkütan endoskopik gastrostomi (PEG) ve 

açık gastrostominin (AG) avantaj, dezavantaj ve erken 

komplikasyonlarını karşılaştıran güncel çalışma sayısı azdır. 

Bu çalışma iki yöntemin erken sonuçlarını karşılaştırmayı 

amaçlamaktadır. 

YÖNTEM ve GEREÇLER: Gastrostomi tüpü yerleştirilen 70 

pediatrik hastaya ait demografik bilgiler, uygulanan girişimler 

ve komplikasyonlar hastan bilgi işlem sisteminden derlendi. 

Hastalar sedasyon altında PEG uygulanan (30 hasta) ya da 

genel anestezi altında AG uygulananlar (40 hasta) olmak üzere 
iki gruba ayrıldı. 

BULGULAR: AG uygulanan hastalarda PEG uygulananlarla 

kıyaslandığında toplam major komplikasyon oranı daha 

fazlaydı (% 28’ e karşı % 7, p=0.032). Bronkospazm (% 25’ e 

karşı % 7, p=0.035) ve inatraoperatif aritmiler (% 17’ e karşı 

% 3, p=0.049) AG grubunda PEG grubuna göre daha sıktı. AG 

uygulanan hastalarda hastanede yatış süresi PEG uygulanan 

hastalara kıyasla anlamlı olarak daha yüksekti (3.8 ± 1.4 güne 
karşı 1.2 ± 0.5 gün, p < 0.001). 

TARTIŞMA ve SONUÇ: Gastorostomi tüpü yerleştirilen 

hastalarda PEG ile tüp yerleştirilmesi AG ile tüp 

yerleştirilmesine kıyasla azalmış intraoperatif komplikasyona 

oranı, azalmış postoperatif komplikasyon oranı ve daha kısa 

hastane yatış süresi ile ilişkilidir. Çalışmamızın sonuçları, 

sedasyon altında PEG ile gastrostomi tüpü yerleştirilmesinin 

genel anestezi altında AG ile tüp yerleştirilmesinden daha 
güvenli olduğunu göstermektedir. 

 

 

Anahtar Kelimeler: PEG, açık gastrostomi, çocuk, 

komplikasyon 

ABSTRACT 

INTRODUCTION: Current data comparing advantages, 

disadvantages and early post interventional complications of 

percutaneous endoscopic gastrostomy (PEG) and open 

gastrostomy (OG) is limited. The present study aimed to 

compare the early post interventional results of patients 
undergoing PEG or OG tube insertion. 

METHODS: Retrospective data regarding the demographic 

features, interventions, and complications of 70 children 

undergoing gastrostomy tube insertion were obtained from 

institutions digital database. Patients were divided into two 

research groups according to the technique used in 

gastrostomy tube placement: group 1 consisted of 40 patients 

undergoing OG tube placement under general anesthesia and 

group 2 consisted of 30 patients undergoing PEG tube 

placement with sedation. 

RESULTS: Overall major complication rate was significantly 

higher in OG patients than PEG patients (28 % vs. 7 %, 

p=0.032). Bronchospasm (25% vs. 7%, p=0.035) and 

intraoperative arrhythmias (17% vs. 3 %, p=0.049) were also 

more prevalent in patients receiving OG tube placement 

compared to those receiving PEG tube placement. Length of 

hospital stay was longer in OG group than that of the PEG 
group (3.8 ± 1.4 days vs. 1.2 ± 0.5 days, p < 0.001). 

DISCUSSION AND CONCLUSION: In children undergoing 

gastrostomy tube placement, PEG tube insertion compared to 

OG tube insertion, is associated with decreased frequency of 

intraoperative complications, postoperative major 

complications and shorter hospital stay. Our results show that 

PEG technique with sedation provides better safety profile 

than OG in children undergoing gastrostomy tube insertion. 
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      INTRODUCTION 

    Gastrostomy is an intervention in which the 

eosophagus is by-passed by a tube inserted directly 

into the stomach through an opening in the anterior 

abdominal wall. Primary purpose of this procedure 

is to provide a safe route for long-term enteral 

feeding of the child with swallowing disorder. A 

wide spectrum of clinical conditions including 

neurological impairment with the inability to 

swallow or dysphagia, craniofacial abnormalities, 

malignancies with malnutrition, recurrent 

documented aspiration and chronic diseases 

proceeding with wasting and malnutrition constitute 

an indication for gastrostomy tube placement (1).  

European Society for Clinical Nutrition and 

Metabolism (ESPEN) guidelines on artificial 

enteral nutrition recommend placement of 

gastrostomy tube in patients dependent of 

supplementary artificial enteral nutrition exceeding 

2 weeks (2).  

     Children comprise a special population for 

gastrostomy interventions. Previous data indicate 

that in the United States, about 4% of patients 

requiring percutaneous endoscopic gastrostomy 

(PEG) are children (3). Percutaneous endoscopic 

gastrostomy and open gastrostomy (OG) are two 

common ways of gastrostomy tube placement in 

children. However, current data comparing 

advantages, disadvantages and early post-

interventional complications of the two techniques 

is limited. Therefore, the present study aimed to 

compare the early post-interventional outcomes of 

patients undergoing PEG or OG tube insertion. 

     MATERIALS AND METHODS 

     All gastrostomy tube placements in children 

aged 0 to 18 years between February 2014 and 

March 2018 in our institute (tertiary center) were 

retrospectively included in this study. All subjects 

were outpatients underwent surgery or intervention 

under elective circumstances. Subjects with 

previous intolerance to local and general anesthetic 

agents, and those with severe ascites, hemodynamic 

instability, or active peritonitis, and > ASA Class 

III were not included in the study. Data regarding 

the demographic features, interventions, and the 

complications were obtained from institutions 

digital records. Patients were divided into two 

research groups according to the technique used in 

gastrostomy tube placement: group 1 consisted of 

40 patients undergoing open gastrostomy and group 

2 consisted of 30 patients undergoing PEG. PEG 

interventions and OG procedures were carried out 

by the same surgical team. Subjects were allocated 

to OG in the presence of relative or absolute 

contraindications for PEG intervention such as 

active coagulopathy,  oropharyngeal or esophagial 

cancer, prior abdominal surgery, ventral hernia and 

hepatomegaly or splenomegaly. Informed consent 

for the use of their medical information was 

obtained from all parents of subjects included in 

this study. The study was carried out in accordance 

with the ethical standards laid down in the 1964 

Declaration of Helsinki and its later amendments.  

PEG intervention 

PEG procedures were carried out with an Fujinon 

eosophagogastroduodenoscope under sedation 

using ketofol administered 20 mg/10 s (1:1 mixture 

of ketamine 10 mg/ml and propofol 10 mg/ml 

mixed in a 20-ml syringe)  until the patient no 

longer responded to his/her name being called 

loudly and showed loss of the eyelash reflex. 

Following the insertion of the gastroscope into the 

stomach, the air was insufflated gently and the most 

transluminant point of indentation on the anterior 

abdominal wall was marked. After having incised 

the skin for approximately 0.5 cm, a cannula was 

pushed into the stomach under complete endoscopic 

visualization. Thereafter, a guidewire was inserted 

through the cannula, then was snared and drawn out 

through the mouth together with the gastroscope. 

An adequate sized PEG tube was then connected to 

the thread and the thread was pulled from the skin 

incision pulling the tube into the patient’s mouth 

through the esophagus, to be retained in the 

stomach by the internal bolster. Afterward, an 

external bolster was placed loosely on the skin.     

Open gastrostomy procedure 

All OG procedures were performed under general 

anesthesia by experienced pediatric surgeons and all 

of the patients received prophylactic antibiotic 

therapy. Following an upper midline incision, purse 

string sutures were placed on the anterior wall of 
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the stomach close to the greater curvature. The 

gastrostomy tube was drawn through the incision on 

the abdominal wall and then inserted into the 

stomach. The stomach was then fixed to the anterior 

abdominal wall by sutures that traverse the sero-

muscular layer of the stomach and the peritoneum. 

Definition of complications 

The following were defined as major 

complications: dislodgment or migration of the 

gastrostomy tube, gastrostomy leaks causing 

peritonitis, gastric perforation, organ injuries, any 

fistula formation, hemorrhage and need for 

recurrent intervention.  Other complications not 

requiring additional intervention such as limited 

leaks or formation of granulation tissue were 

defined as minor complications. Any complication 

occurring at operation room such as bronchospasm, 

desaturation (SaO2 < 90%), supraventricular- 

ventricular arrhythmia and hypotension (systolic 

blood pressure < 90 mmHg or diastolic blood 

pressure < 60 mmHg) was defined as intraoperative 

complication.  

Statistical Analysis 

Statistical analyses were carried out using SPSS for 

Windows, version 19 (SPSS, Chicago, IL, USA). 

Distribution of the variables was studied with the 

Kolmogorov-Smirnov test. Continuous variables 

were given as the mean ± standard deviation and 

categorical variables as a percentage. Continuous 

variables of the two study groups were compared 

using student t-test. The chi-square test was used 

for comparison of the categorical variables. Two-

sided p ≤ 0.05 was interpreted as statistically 

significant. 

     RESULTS 

     A total of 70 children (mean age 62 ± 35 

months, 40 [57 %] male) undergoing gastrostomy 

tube placements were enrolled in this study. 

Cerebral palsy (44 %) and Genetic/metabolic 

diseases (30 %) were the most common underlying 

clinical condition for gastrostomy tube placement. 

Of the study population, 40 children underwent OG 

and 30 underwent PEG tube insertion. Thirteen (18 

%) of the participants were subject to major 

complications and 3 patients (4%) died during the 

postinterventional/postoperative course. 

The two groups were similar for age, gender, 

height, weight, BMI, and ASA classes (Table 1). 

Table 1. Comparisons of demographic features 

between groups 

 OG 

n=40 

PEG 

n=30 
p 

value 

Age, months 67 ± 26 55 ± 33 0.154 

Gender, male 23 (57%) 17 (57 %) 1.000 

Height, cm 109 ± 29 113 ± 26 0.575 

Weight, kg 25 ±12 23 ± 10 0.533 

BMI, kg/m2 20.1 ± 6.7 18.6 ± 7.2 0.371 

ASA class    

     I 21 (52.5%) 14 (46.7%) 0.813 

     II 15 (37.5%) 13 (43.3%) 0.632 

     III 4 (10%) 3 (10%) 1.000 

Indication    

     Cerebral palsy, n 18 (45%) 13 (33%) 0.890 

     Genetic/metabolic 

disease, n 

11 (28 %) 10 (33%) 0.610 

     Gastrointestinal 

anomaly, n 

5 (13 %) 2 (7 %) 0.690 

Oropharengeal 

malformation, n 

2 (5 %) 2 (7 %) 0.766 

     Others, n 4 (10%) 3 (10%)  1.000 

Data are presented as mean ± standard deviation. BMI: body mass 

index, ICU: intensive care unit, GOR: gastroeosephagial reflux OG: 

open gastrostomy, PEG: percutaneous endoscopic gastrostomy. 

 

    However, the duration of the intervention (56.7 ± 

21.6 min. vs. 22.8 ± 12.6 min, p < 0.001), recovery 

time (28 ± 11 min. vs. 11 ± 6 min., p < 0.001) and 

intensive care unit requirement (25 % vs. 7%, 

p=0.044) were significantly higher in patients 

undergoing OG compared to those undergoing PEG 

(Table 2). Minor complication rates were similar in 

the two groups. However, intraoperative 

complications including bronchospasm (25% vs. 

7%, p=0.035) and suprvantricular/ ventricular 

arrhythmias (17% vs. 3 %, p=0.049) were more 

prevalent in patients receiving OG tube placement 

compared to those receiving PEG tube placement.  
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      Although major complications including 

gastrostomy tube migration or dislodgement, 

leakage or need for recurrent intervention were 

similar in the two study groups, overall major 

complication rate was significantly higher  in OG 

patients than PEG patients (28 % vs. 7 %, p=0.032). 

Length of hospital stay was also significantly higher 

in OG group compared to PEG group (3.8 ± 1.4 

days vs. 1.2 ± 0.5 days, p < 0.001). Although in-

hospital death was higher in OG group, this 

difference did not reach statistical significance ( 8 

% vs. 0 %, p = 0.125). The mortality in the OG 

group (3 subjects) was associated with 

intraoperative bleeding.  

     

 

 

     DISCUSSION 

     The present study demonstrates that the 

frequency of postoperative major complications and 

intraoperative complications are higher in patients 

receiving OG tube insertion compared to those 

receiving PEG tube insertion. In addition, duration 

of the intervention and frequency of intraoperative 

complications and length of hospital stay are 

significantly lower in those undergoing PEG tube 

placement.  

     In children with a variety of underlying clinical 

conditions such as neurological impairment, short-

gut syndrome, nutritional requirement in children 

with malignancies or other chronic medical 

conditions often need long-term enteral feeding (4).      

     Gastric feeding is the most common type of 

enteral feeding. Approach to insert the gastrostomy 

tube might be achieved by adoption of endoscopy, 

radiological imaging, or open and laparoscopic 

surgical techniques.  PEG, which has been 

introduced in 1980 by Gauderer, has currently 

become the modality of choice for inserting a 

gastrostomy tube and is garnering increasing 

attention due to the less invasive nature and the low 

cost of the intervention (5). Open gastrostomy tube 

placement is another common procedure performed 

to create a pathway for enteral feeding which is 

traditionally preferred by pediatric surgeons by 

means of the theoretical benefits of the procedure in 

reducing potential complications of gastric tube 

replacement (6).  

     Several studies have shown that both techniques 

have advantages and drawbacks (7, 8). PEG is less 

invasive and less time consuming compared to OG, 

however, it is also associated with a high frequency 

of major complications including gastrostomy leaks 

causing peritonitis, gastric perforation, 

gastrocolocutaneous fistula, metastatic seeding, 

colic injuries and small bowel injuries (9). 

Although OG is more time consuming and more 

invasive, direct visualization of the stomach during 

the procedure provides a more optimal tube 

placement and accordingly fewer complications 

associated with the intervention (10).  

 

Tablo 2. Comparison of interventional features and 

complications between the PEG and OG tube 

insertion groups 
 OG 

n=40 
PEG 
n=30 

p value 

Intervention time,  

minutes 

56.7 ± 21.6 22.8 ± 12.6 < 0.001 

Recovery time,  

minutes 

28 ± 11 11 ± 6  < 0.001 

ICU requirement, n 10 (25 %) 2 (7 %) 0.044 

Intraoperative  

complications, n 

   

    Bronchospasm, n 10 (25 %) 2 (7%) 0.035 

    Desaturation, n 2 (5 %) 1 (3 %) 0.733 

    SVA/VA, n 7 (17 %) 1 (3 %) 0.049 

    Hypotension, n 6 (15 %) 1 (3 %) 0.087 

Minor complications, n 6 (15%) 9 (26%) 0.130 

Major complications, n 11 (28 %) 2 (7 %) 0.032 

       Dislodgement, n 3 (8 %) 0 (0 %) 0.125 

       Leakage, n 4 (10 %) 1 (3 %) 0.284 

       Recurrent  

       intervention, n 

4 (10 %) 1 (3 %) 0.284 

Death, n 3 (8 %) 0 (0 %) 0.125 

LOS, days 3.8 ± 1.4 1.2 ± 0.5 < 0.001 

Data are presented as mean ± standard deviation. ICU: intensive care 
unit, LOS: length of stay, OG: open gastrostomy, PEG: percutaneous 

endoscopic gastrostomy, SVA/VA: supraventricular arrhythmia / 

ventricular arrythmia 
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      While application of PEG in small infants < 2 

kg is somewhat troubling due to the size of the 

endoscopes used, OG approach is more challenging 

in obese individuals and in children with a less 

mobile stomach, due to difficulties in completely 

delivering the stomach and the potential untoward 

effects of excessive traction which can result in 

gastric injuries. 

     Studies comparing the two techniques for 

gastrostomy tube placement revealed controversial 

results concerning the safety of the procedures. The 

major complication rate for OG varies between 2.9 

% and 9.1 % depending on the technique used and 

the population enrolled in these studies (11). Major 

complication rates for PEG tube placement 

including early tube dislodgement and gastrocolic 

fistula, organ injury, cutaneous leaks are 

comparable to OG with an overall complication rate 

of varying between 2.1% to 7.3 %. In one of the 

previous studies conducted on 63 consecutive 

neurologically impaired children requiring a 

feeding gastrostomy, Cameron et al. compared the 

minor and major complication rates following PEG 

or open gastrostomy tube placemnt and found 9 % 

major complication rate in open gastrostomy arm 

compared to no complications in PEG arm (12). 

Recently, Ackroyd and colleagues compared the 

safety of the two procedures 98 children undergoing 

gastrostomy tube insertion and found that an overall 

rate of major complication rate of 10.2% for the 

endoscopic technique and 8.6% for the open 

technique (13). In contrast to their findings, Lintula 

et al. found similar intraoperative, early-onset and 

late onset complication rates for PEG and open 

gastrostomy in 69 children undergoing gastrostomy 

tube placement (14). More recently Liu et. al 

compared the safety of laparoscopic, open and PEG 

techniques in 369 children undergoing gastrostomy 

tube placement. In that study, the authors reported 

that the incidence of leakage -the most frequent 

major complication in that study- was significantly 

lower in patients undergoing PEG and laparoscopic 

gastrostomy compared to patients undergoing open 

gastrostomy (15). The variations in major 

complication rates reported in the aforementioned 

trials might be associated with study designs and 

populations enrolled in the trials. Nevertheless, 

these results indicate that the safety profile of PEG 

tube insertion compared to OG tube insertion 

appears more favorable. 

     Our results favoring PEG tube insertion 

concerning the major complication rates are 

consistent with the majority of the previous studies 

(16). Similar to the findings reported by Liu et al., 

we found that leakage, one of the most frequent 

major complications of gastrostomy tube 

placement, was less prevalent in patients 

undergoing PEG tube insertion. In addition rate of 

intraoperative complications including 

bronchospasm was also less prevalent in PEG 

patients. The favorable outcome of PEG compared 

to OG tube insertion might be a result of the 

sedation employed in PEG tube insertion. In 

addition, shorter intervention time and fewer 

intraoperative complications acquired with PEG 

tube placement give rise to the thought that PEG 

tube placement might be more comfortable and 

costless compared to OG tube placement which is 

also closely related to enhanced recovery following 

surgery. Moreover, intraoperative complications, 

particularly those deteriorating hemodynamic 

stability including supraventricular or ventricular 

arrhythmias and intraoperative hypotension were 

observed only in one patient in patients undergoing 

PEG tube placement indicating a more predictable 

and stable intraoperative course.   

     The present study has some limitations to be 

mentioned. First, this study is limited by the 

retrospective nature and therefore might be limited 

by precise documentation in the medical records. 

Second, we were able to collect data only for in-

hospital course and could not provide information 

regarding further complications. Lastly, we could 

not present data regarding the costs of the two 

gastrostomy tube insertion techniques due to the 

insufficiency of accurate information recorded in 

the institutions’ database concerning the drugs and 

devices used in these procedures.   

     CONCLUSION 

     In children undergoing gastrostomy tube 

placement, PEG tube insertion compared to OG 

tube insertion, is associated with decreased 

frequency of intraoperative complications, 

postoperative major complications and shorter 
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hospital stay. Our results show that PEG technique 

with sedation provides better safety profile than OG 

in children undergoing tube insertion. We consider 

that PEG tube placement is still a safe and effective 

way of obtaining enteral feeding access in the 

pediatric population. 
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